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ABSTRACT
Background: Fitness testing is a commonly applied learning and teaching
practice implemented in both secondary and elementary school physical
education (PE). Many teachers believe that by using a variety of different
tests, they are able to provide students with feedback regarding their
fitness status, and furthermore, increase students’ willingness to be
physically active later in their lives. However, empirical evidence concerning
students’ affective responses during fitness testing classes is limited.
Purpose: The primary aim of the study was to investigate whether students’
perceptions of enjoyment and anxiety differed between two different types of
fitness testing classes and PE in general. In addition, the measurement
invariances over time and between Grade 5 (aged 11–12) and Grade 8
(aged 14–15) groups were determined.
Method: A total sample of 645 Finnish Grade 5 (N= 328, 50% boys, mean age
= 11.2, SD = 0.36) and Grade 8 students (N = 317, 47% boys, mean age = 14.2,
SD = 0.35) participated in the study. Series of multi-group confirmatory factor
analyses were conducted to test the level of measurement invariance
between general PE and fitness testing classes, and between age groups.
Strict factorial invariance was supported for both enjoyment and anxiety
scales allowing for latent mean comparisons. Latent mean differences were
studied using z-tests.
Results: Grade 5 students perceived significantly lower levels of enjoyment
and cognitive processes and a higher level of somatic anxiety in fitness
testing classes compared to general PE. Additionally, for Grade 8 students,
levels of enjoyment and cognitive processes were significantly lower and
somatic anxiety and worry higher in fitness testing classes than in general
PE. Furthermore, enjoyment was significantly higher, and cognitive
processes, somatic anxiety and worry lower among Grade 5 students
compared with Grade 8 students in both contextual PE and during fitness
testing class.
Conclusion: Results of this study indicate that students’ perceptions of
enjoyment were lower in fitness testing classes compared to PE in general.
Additionally, students perceived lower levels of cognitive anxiety and
higher levels of somatic anxiety in fitness testing classes than in general PE.
It is noteworthy that students might not significantly dislike fitness testing
per se but instead have significantly more positive affects towards PE in
general. Generally, practitioners conducting fitness testing lessons are
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encouraged to embrace different strategies such as fostering basic
psychological needs or promoting mastery climate to facilitate enjoyment
and diminish anxiety.
Introduction
Physical education (PE) offers an ideal context for developing students’ perceptions and attitudes
towards physical fitness, physical performance and physical activity because it reaches the whole
age cohort and is implemented by teaching professionals (Sallis et al. 2012). One commonly applied,
yet controversial element in school PE is fitness testing (e.g. Simonton, Mercier, and Garn 2019; Jaak-
kola et al. 2013; Cale and Harris 2009; Silverman, Keating, and Phillips 2008; Rice 2007). According
to SHAPE (2017), the fundamental aim of fitness testing is to provide students with necessary knowl-
edge and skills for achieving and maintaining a health-enhancing level of physical activity and
fitness. Many teachers consider that by using a variety of different tests they can provide students
with feedback regarding their fitness status, and furthermore, increase students’ willingness to
become or remain physically active (Harris and Cale 2006). Fitness testing has been found to be a
positive and enjoyable experience and a useful tool to motivate students towards lifelong physical
activity if delivered in an affirming and supportive manner. For example, Jaakkola et al. (2013)
found that students had higher perceptions of autonomous motivation in fitness testing sessions
than their regular PE classes. Additionally, Goudas, Biddle, and Fox (1994) showed that students
with high task orientation and low ego orientation had the highest levels of enjoyment regardless
of their results in a 20-m shuttle run test. However, several researchers have reported that fitness
testing may lead to negative experiences and cause students to be less interested and involved in
PE or general physical activity (e.g. Rice 2007; Naughton, Carlson, and Greene 2006; Corbin
2002). For example, Lodewyk and Muir (2017) demonstrated that Grade 9 girls perceived higher
levels of state anxiety and social physique anxiety in fitness testing lessons than in soccer lessons.
Furthermore, Hopple and Graham (1995) reported in their qualitative study that Grade 4 and 5 stu-
dents from the United States had difficulties understanding the purpose of the 1-mile-run test and
that they generally had negative perceptions regarding the test. Additionally, in a study by Luke and
Sinclair (1991), Canadian Grade 11 boys and girls experienced fitness testing unfavorably and
reported it contributing to negative attitudes in PE context. Despite previous research attention,
additional investigations on students’ affective experiences of fitness testing are needed.
School PE, and fitness testing as part of it, are both examples of contexts where students’ positive
and negative affective experiences are clearly demonstrated. One example of positive affect is enjoy-
ment which can be characterized as a multidimensional construct closely related to enthusiasm, exci-
tement and perceptions of competence (Hashim, Grove, and Whipp 2008). According to Scanlan
and Simons (1992), enjoyment can be verbalized through terms such as ‘happiness,’ ‘liking,’ ‘plea-
sure’ and ‘fun,’ and it is therefore seen to represent these more generalized feelings rather than
specific emotions such as excitement. Additionally, according to Goetz et al. (2006), enjoyment
can be seen as a hierarchically structured concept. This means that one might perceive enjoyment
differently in general life than in a specific context such as in PE. Although past studies of enjoyment
in fitness testing classes are limited, there is a substantial body of research focused on PE demonstrat-
ing consistently high levels of enjoyment among elementary (Carroll and Loumidis 2001; Huhti-
niemi et al. 2019) and secondary school students (Soini 2006; Gråsten 2014). Furthermore,
enjoyment in PE has been consistently associated with physical activity engagement during school
PE (Hashim, Grove, and Whipp 2008; Dishman et al. 2005) and leisure time (Bengoechea et al.
2010; Hashim, Grove, and Whipp 2008; Wallhead and Buckworth 2004).
Although the majority of students find PE enjoyable (Soini 2006), some have reported negative
experiences in PE. Barkoukis (2007) proposed that these negative perceptions may rise from
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many different factors such as social evaluation, peer comparison or low competence in PE context.
The most common negative affect studied in PE is anxiety. More specifically, Barkoukis reported that
anxiety in PE classes can be explained through cognitive symptoms (e.g. having negative thoughts),
somatic symptoms (e.g. having shortness of breath) and information processing symptoms (e.g.
attention disruption). Naturally, many psychosocial factors may trigger responses towards these dis-
tinctive manifestations. Factors such as different content areas in PE, class atmosphere, or teachers’
interpersonal style may increase or decrease perceptions of anxiety among students. For example, a
mastery-oriented motivational climate has been associated with lower anxiety in PE classes
(Papaioannou and Kouli 1999; Cecchini et al. 2001). Furthermore, Cox et al. (2011) have demon-
strated that social physique anxiety in PE may lead to diminished PE participation and effort.
From a broader perspective, there is a plethora of studies focused on test-anxiety in the educational
context (Hembree 1988; Zeidner 1998; Von der Embse et al. 2018) demonstrating that test-anxiety
associates negatively to a range of behavioral and affective outcomes.
In order to examine how students’ affective perceptions vary between fitness testing situations and
general PE, we used the concept of different generality levels, previously utilized when studying
enjoyment (Goetz et al. 2006) and anxiety (e.g. Zeidner 1998) in educational contexts. One model
that has been regularly applied in the context of sport and physical activity is Vallerand’s (1997) hier-
archical model of intrinsic and extrinsic motivation where it is proposed that motivation and sub-
sequent psychological outcomes such as enjoyment or anxiety occur at three levels, namely global
(personality), contextual (life domain) and situational (state). Fitness testing class is an example
of a situational level where motivational and affective perceptions arise from the immediate experi-
ences of involvement in a given situation. While the situational level is highly specific, the contextual
level represents a more generalized perspective of certain life domains such as education or sport.
One example of a contextual level is PE (Jaakkola et al. 2013). The Vallerand’s (1997) hierarchical
model has been incorporated in multiple studies analyzing students’ perceptions in different contexts
such as sport (Kowal and Fortier 2000) and PE (Jaakkola et al. 2008). Thus it can be used as a frame-
work to study students’ affective perceptions in general PE and in fitness testing situations.
Previous research findings regarding students’ affective perceptions in PE fitness testing situations
are limited and variable (e.g. Lodewyk andMuir 2017; Jaakkola et al. 2013; Hopple and Graham 1995;
Luke and Sinclair 1991). More specifically, a review of the literature reveals that there are no studies
examining how students’ perceptions of enjoyment and anxiety differ between contextual PE and
situational fitness testing class. This knowledge would be useful for PE practitioners and PE teacher
educators, and for future intervention development. Therefore, to contribute to the body of knowledge
on this topic, the primary aim of this study was to investigate whether students’ perceptions of enjoy-
ment and anxiety differed between two different types of fitness testing classes and PE in general. More
specifically, the aimwas to examine whether students’ perceptions of enjoyment, somatic anxiety, cog-
nitive processes andworry differed among PE in general and two fitness testing classes with distinctive
content foci (class 1: aerobic endurance, class 2: skills and muscular strength). Furthermore, as the
enjoyment and anxiety scales of this study (SCQ-2: Scanlan et al. 2016 and PESAS: Barkoukis et al.
2005) have not been used in fitness testing situations, the additional aim of this study was to investigate
the measurement invariance of anxiety and enjoyment scales over time (contextual PE vs. situational
fitness testing class 1 and 2) and across groups (Grade 5 and Grade 8 students).
Methods
Participants of the study were 645 Finnish Grade 5 and 8 students recruited from 36 classes and 12
schools in the Southern, Western, and Central regions of Finland. Invitations to participate were sent
to schools in different regions and those willing to participate were recruited for the study. Schools rep-
resented both urban and rural areas, and followed the national core curriculum with no optional study
lines (e.g. sport or math emphasis). Teachers in Grade 8 were all specialized in PE whereas in Grade 5
teacherswere generalist class teacherswith basic training inPE.The sample ofGrade 5 students included
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164 boys and 164 girls with an average age of 11.2 years (SD = .36) and the sample of Grade 8 students
included 150 boys and 167 girls with an average age of 14.2 years (SD = .35). Students with disabilities or
special education needs did not participate in the study. Therefore, the sample comprised students who
were engaged in the regular school program and following the national curriculum.
Procedure
Before commencing the data collection, the ethics committee of the local university approved the study
protocol. Informed consent forms from both students and their guardians were obtained prior to the
study. Participation was voluntary and students had the opportunity to withdraw from the study at any
time. The first questionnaire, assessing contextual perceptions of PE, was administered in September
before a regular PE class (T0). Students were asked to think about their general experiences of PE. The
second questionnaire was completed two weeks later immediately after conclusion of the first fitness
testing lesson (T1). This time, students were specifically asked to reflect upon their perceptions of the
fitness testing lesson. Finally, the third questionnaire was completed one week later, immediately after
the second fitness testing lesson (T2). Again, students were asked to consider their perceptions of the
lesson they just concluded. During the questionnaires, students were allowed to ask for guidance if they
did not comprehend some of the questions. Questionnaires were administered by trained PE teachers
briefed regarding the research who followed written step-by-step instructions during the procedure. To
further corroborate the reliability, a pilot of the procedure was conducted prior to the commencement
of the main study. In the pilot, no problems were encountered with the protocol.
The first fitness testing class (90 min) comprised of 20 meters shuttle run test (20mSRT; Léger
et al. 1988) (aerobic endurance and movement skills) and flexibility tests including: squat (flexibility
of the pelvis and lower limbs), lower back extension (range of motion of the lower back and hip area
joints) and flexibility of the right and left shoulders (flexibility of upper limbs and shoulder area). The
second fitness testing class (90 min) included four tests: curl-ups (abdominal strength and endur-
ance), push-ups (upper body strength), 5-leaps (lower limb strength, speed, dynamic balance skills
and movement skills) and throwing-catching combination (object control skills, perceptual motor
skills and upper limb strength) (Jaakkola et al. 2012). The fitness tests and accompanying protocol
were obtained from the Finnish Move!® system for monitoring physical functioning capacity. (www.
edu.fi/move). The intended learning outcomes for the fitness testing lessons were also obtained from
the national guidelines of the Move! system. According to those guidelines, the overall goal of the
Move! fitness testing is to provide students with information concerning their physical fitness,
and to encourage them to independently take care of their physical functioning capacity. It is note-
worthy, that the Finnish PE curriculum forbids using the fitness testing results as a basis for grading.
Contextual measures
Enjoyment in physical education. The Finnish version of the Enjoyment subscale from the Sport
Commitment Questionnaire -2 (SCQ-2; Scanlan et al. 2016) was used to analyze enjoyment in
PE. The Scale comprises five items (e.g. ‘Physical education is fun’) which are rated on a 5-point
Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. Respondents were asked to
think about their overall PE experiences. The validity and reliability of the enjoyment scale has
been previously reported when used with Finnish Grade 5 (aged 11–12) (CFI = 1.00, RMSEA =
0.10, Cronbach’s alpha = 0.91) and Grade 8 (aged 14–15) (CFI = 1.00, RMSEA = 0.07, Cronbach’s
alpha = 0.95) students during PE classes (Huhtiniemi et al. 2019).
Anxiety in physical education. The Finnish version of the Physical Education State Anxiety Scale
(PESAS; Barkoukis et al. 2005) was used to measure anxiety in PE. The scale assesses three dimen-
sions of anxiety, namely somatic anxiety, cognitive processes and worry. Each dimension is formed
from six items rated on a 5-point Likert scale ranging from 1 = strongly disagree to 5 = strongly
agree. Somatic anxiety refers to perceptions of physical symptoms (e.g. ‘I have a sense of pressure
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on my chest’), cognitive processes refer to symptoms related to information processing, such as
memory and attention, during the activity (e.g. ‘I find it difficult to focus on the task presented’),
and worry refers to negative expectations from involving in the activity and the consequences of
possible failures (e.g. ‘I’m afraid of making mistakes while performing the exercises’). PESAS has
been used in the past with Finnish students and demonstrated adequate psychometric properties
(CFI = 0.94; RMSEA = 0.05; Cronbach alphas between 0.73 and 0.88) (Liukkonen et al. 2010).
Situational measures during fitness testing classes
Enjoyment during fitness testing classes was measured using the same SCQ-2 enjoyment subscale as
described earlier with the exception of different situational specific wording on items (e.g. ‘This
fitness testing class was fun’ versus ‘physical education is fun’). These revisions were made to empha-
size the change from contextual PE to fitness testing situation. Similarly, anxiety during fitness test-
ing class was measured using the PESAS scale with the exception of using a different stem (‘During
this fitness testing class… ’) emphasizing the change from contextual PE to fitness testing situation.
Statistical analyses
Before proceeding to the main analyses, the data were screened for outliers (values below or above
the possible range of 1–5) and missing data patterns. All values were inside the range (1–5). Statisti-
cal analyses were performed, and missing data handled, using Mplus version 8.2 (Muthén and
Muthén 2017) and implementing the robust full-information maximum-likelihood (MLR) esti-
mation method. A series of multi-group confirmatory factor analyses (CFA) were conducted to
test the measurement invariance across groups (Grade 5 and Grade 8) and over time (T0–T2).
Measurement invariance (i.e. does the scale function in a similar way over time and across groups?)
is a precondition for investigating latent mean differences among the study variables and it involves
incorporating increasingly stringent steps of constraining different model parameters (Kline 2015).
The overall model fit was evaluated using multiple indicators, as suggested by Ntoumanis and Myers
(2016). More specifically, the chi-square goodness-of-fit statistics (χ2), the comparative fit index
(CFI), the Tucker–Lewis index (TLI), root mean square error of approximation (RMSEA) and stan-
dardized root mean square residual (SRMR) were used. To interpret these indices, we followed pre-
viously recommended guidelines. For CFI and TLI, cut-off values close to .95, for RMSEA values
lower than .06, and for SRMR values lower than .08, were considered good (Hu and Bentler 1999).
Invariance of factor loadings, item intercepts and residuals over time and across grade-level
groups were tested using the following hierarchically constructed procedure: Model M1, all par-
ameters freely estimated over measurement time and across Grade level groups; Model M2, factor
loadings set equal over time separately in both Grade level groups; Model M3, factor loadings and
intercepts set equal over time separately in both Grade level groups; Model M4, factor loadings,
intercepts and residual variances of observed variables set equal over time separately in both
Grade level groups; Model M5, factor loadings, intercepts, and residual variances of observed vari-
ables set equal over time and factor loadings set equal between Grade level groups; Model M6, factor
loadings, intercepts, and residual variances of observed variables set equal over time and factor
loadings and intercepts set equal between Grade level groups; and Model M7, factor loadings, inter-
cepts and residual variances of observed variables set equal over time and between Grade level
groups. In all models, indicator-specific effects over time were accounted for by allowing autocorre-
lation (Little 2013).
When evaluating the level of measurement invariance between nested models, we used the
Satorra–Bentler-corrected chi-square difference test (S–Bχ2) along with the RMSEA (Satorra and
Bentler 2001; Hu and Bentler 1999). A non-significant change in the S–Bχ2 indicates that the invar-
iance holds when comparing the more constrained model to the less constrained model. However,
the χ2 value has been recognized as overly sensitive to large sample sizes (Cheung and Rensvold
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2009). Therefore, in the case of a significant χ2 difference test, we evaluated the amount of difference
between the nested models by comparing RMSEA values. When comparing the models, a criterion of
ΔRMSEA≤ .015 was seen acceptable (Chen 2007).
After evaluating the measurement invariance, we proceeded by investigating the mean differences
in the latent constructs. With repeated measures, the mean of a latent variable is usually set to 0 in
one group or time point (as a reference) and freely estimated in other groups or time points (Muthén
and Muthén 2017). However, in this study we incorporated a model constraint setting the sum of
item intercepts over time and across groups to 0 in order to estimate the latent means on the
same scale as the original items (1–5). Therefore, the interpretation of the mean levels, as well as
the mean differences were more convenient. Statistical significance of mean differences was deter-




The analysis process commenced by establishing configural baseline models (model M1; see Table 1)
for the three subscales of anxiety and for the enjoyment. Based on the model fit criteria by Hu and
Bentler (1999), all models demonstrated a good fit. The sequential models and different levels of
invariance were tested in two waves. We first investigated the invariance of factor loadings (metric
or weak factorial invariance), then the equality of item intercepts (scalar or strong factorial invar-
iance) and finally equalities of item residuals (error or strict invariance) over time separately between
the two groups (models M2–M4). We continued by applying the same parameter constraints over
time and also across both groups (models M5–M7). The fit indices for all nested models of enjoy-
ment and anxiety subscales are presented in Table 1 and standardized item loadings obtained
from model M7 are presented in Table 2.
For enjoyment, results indicated that all levels of measurement invariance (i.e. weak, strong, and
strict factorial invariance) held over time and across groups. This is shown by the small changes in
model fit (ΔRMSEA ≤.004) when comparing more constrained models to the more freely estimated
models. Similarly, for cognitive processes, somatic anxiety, and worry, all levels of measurement
invariances were supported based on the small changes in model fit. The values for ΔRMSEA
were ≤.014, ≤.006 and ≤.005, respectively.
Main analyses
After establishing the measurement invariance, we proceeded by investigating the mean differences
of latent constructs. As presented in Table 3, three pairwise comparisons were made over time for
both Grade 5 and Grade 8 groups. For Grade 5 students, results showed that enjoyment was signifi-
cantly lower in fitness testing classes (T1 and T2) compared to PE in general (T0). There was no
difference between the two fitness testing classes (T1 vs. T2) in enjoyment. Level of cognitive pro-
cesses was significantly lower and level of somatic anxiety higher in fitness testing classes than in
PE in general. When comparing the two fitness testing classes, there were no statistically significant
differences between the groups in levels of cognitive processes. Also, results showed that somatic
anxiety was higher on the first fitness testing class (T1) compared to the second fitness testing
class (T2). Finally, there were no statistically significant differences in worry among the three
time points.
For Grade 8 students, results indicated that levels of enjoyment were significantly lower in fitness
testing classes (T1 and T2) compared to PE in general (T0). There was no difference in enjoyment
between the two fitness testing classes (T1 vs. T2). According to the results for cognitive processes,
there was a statistically significant difference between PE in general (T0) and the first fitness testing
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class (T1: aerobic endurance) but not between PE in general (T0) and the second fitness testing class
(T2: skill and strength), or between the two fitness testing classes (T1 vs. T2). The level of somatic
anxiety was significantly higher in first fitness testing class (T1), and also in second fitness testing
class (T2) compared to PE in general (T0). In addition, somatic anxiety was significantly higher
in T1 compared to T2. Finally, there was a statistically significant, but weak, difference between
the level of worry on T0 and T1. Levels of worry did not differ between T0 and T2 or between T1
and T2.
Differences between Grade 5 and Grade 8 students in study variables were also analyzed at
each measurement point. As can be seen from Table 4, results indicated that levels of enjoyment
were significantly higher among Grade 5 students at all three time points. Furthermore, the mean
levels of cognitive processes and worry were lower among Grade 5 students than Grade 8 students
at all different time points. For somatic anxiety, there was a statistically significant difference at T0
and T1 showing lower mean scores for Grade 5 students, but no significant difference at T2 was
found.
Discussion
This study aimed to investigate whether students’ perceptions of enjoyment and anxiety differed
between two different types of fitness testing classes and PE in general. This was the first study to
Table 1. Measurement invariance of cognitive processes, somatic anxiety, worry, and enjoyment over time and across grade level.
Scale x2 df p-Value RMSEA CFI TLI SRMR Dx2 Ddf p-Value
Cognitive processes M1 265.75 222 0.024 0.025 0.984 0.978 0.045 – – –
Cognitive processes M2 287.04 242 0.025 0.024 0.984 0.979 0.052 20.81 20 0.408
Cognitive processes M3 382.66 262 0.000 0.038 0.956 0.949 0.057 117.63 20 0.000
Cognitive processes M4 404.51 286 0.000 0.036 0.957 0.954 0.063 27.95 24 0.262
Cognitive processes M5 407.77 291 0.000 0.035 0.957 0.955 0.065 2.75 5 0.738
Cognitive processes M6 424.30 296 0.000 0.037 0.953 0.952 0.065 20.62 5 0.001
Cognitive processes M7 441.72 302 0.000 0.038 0.949 0.948 0.068 13.00 6 0.043
Somatic anxiety M1 323.16 228 0.000 0.036 0.973 0.964 0.050 – – –
Somatic anxiety M2 357.45 248 0.000 0.037 0.970 0.962 0.057 34.68 20 0.022
Somatic anxiety M3 459.05 268 0.000 0.047 0.947 0.939 0.063 111.13 20 0.000
Somatic anxiety M4 555.89 292 0.000 0.053 0.926 0.923 0.072 81.54 24 0.000
Somatic anxiety M5 564.21 297 0.000 0.053 0.926 0.923 0.072 8.25 5 0.143
Somatic anxiety M6 583.99 302 0.000 0.054 0.921 0.920 0.073 21.28 5 0.001
Somatic anxiety M7 628.10 308 0.000 0.057 0.911 0.911 0.080 32.94 6 0.000
Worry M1 282.64 228 0.008 0.027 0.989 0.985 0.036 – - –
Worry M2 297.65 248 0.017 0.025 0.990 0.987 0.039 11.36 20 0.936
Worry M3 347.02 268 0.001 0.030 0.983 0.981 0.041 58.51 20 0.000
Worry M4 374.63 292 0.001 0.030 0.983 0.982 0.044 28.59 24 0.236
Worry M5 381.12 297 0.001 0.030 0.982 0.982 0.046 6.51 5 0.260
Worry M6 395.22 302 0.000 0.031 0.980 0.980 0.046 17.02 5 0.004
Worry M7 396.53 308 0.001 0.030 0.981 0.981 0.047 4.18 6 0.652
Enjoyment M1 184.19 142 0.010 0.031 0.992 0.987 0.036
Enjoyment M2 219.99 158 0.001 0.035 0.988 0.983 0.050 44.87 16 0.000
Enjoyment M3 256.16 174 0.000 0.038 0.983 0.980 0.049 39.34 16 0.001
Enjoyment M4 302.61 194 0.000 0.042 0.978 0.976 0.058 38.56 20 0.008
Enjoyment M5 312.93 198 0.000 0.043 0.977 0.975 0.060 13.12 4 0.011
Enjoyment M6 321.76 202 0.000 0.043 0.976 0.975 0.061 9.89 4 0.042
Enjoyment M7 319.28 207 0.000 0.041 0.977 0.977 0.061 2.53 5 0.772
M1: Configural – all parameters are freely estimated across measurement time and across school classes, M2: Factor loadings are set
equal across measurement time separately in both school classes, M3: Factor loadings and intercepts are set equal across
measurement time separately in both school classes, M4: Factor loadings, intercepts and residual variances of observed variables
are set equal across measurement time separately in both school classes, M5: Factor loadings, intercepts and residual variances of
observed variables are set equal across measurement time and factor loadings are set equal between school classes, M6: Factor
loadings, intercepts and residual variances of observed variables are set equal across measurement time and factor loadings and
intercepts are set equal between school classes, M7: Factor loadings, intercepts and residual variances of observed variables are
set equal across measurement time and school classes. The final three columns describe χ2 differences between nested models.
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investigate the measurement invariance of SCQ-2 Enjoyment subscale and PESAS over time and
between Grade 5 and Grade 8 students. Additionally, this was the first study to investigate whether
students’ perceptions of enjoyment and anxiety differ between PE in general and fitness testing
classes.
Enjoyment in fitness testing and generally in PE
Results showed that both Grade 5 and Grade 8 students perceived lower levels of enjoyment in fitness
testing classes than in general PE. As such, it indicates that fitness testing as a content area in PE
might be generating less feelings of pleasure, fun and liking (Scanlan et al. 2016) among elementary
and secondary school students than PE in general. However, it is noteworthy that on average stu-
dents still perceived moderate levels of enjoyment in fitness testing classes. In line with previous
studies (Carroll and Loumidis 2001; Soini 2006; Gråsten 2014; Huhtiniemi et al. 2019), levels of
enjoyment towards PE in general were relatively high (see Table 3), indicating that students may
not specifically dislike fitness testing but have significantly more positive feelings towards PE in gen-
eral. Nonetheless, deflated levels of enjoyment in fitness testing situations might cause students to be
less engaged towards fitness testing or fitness development in PE. Previous intervention studies in PE
have shown that students’ enjoyment can be positively influenced by emphasizing effort, learning,
co-operation and personal development (Barkoukis, Tsorbatzoudis, and Grouios 2008). Addition-
ally, studies have shown that PE enjoyment is positively associated with higher perceptions of mas-
tery climate and basic psychological needs of autonomy, competence, and relatedness (Cox, Smith,
Table 2. Standardized item loadings of the multi-group confirmatory factor analyses.















(S.E.) Estimate (S.E.) Estimate (S.E.)
Estimate
(S.E.) Estimate (S.E.) Estimate (S.E.)
Enjoyment
e1 0.82 (.020) 0.89 (.011) 0.90 (.011) 0.86 (.014) 0.86 (.014) 0.85 (.016)
e2 0.85 (.018) 0.91 (.010) 0.92 (.010) 0.89 (.013) 0.89 (.012) 0.88 (.015)
e3 0.81 (.020) 0.88 (.010) 0.89 (.010) 0.85 (.013) 0.85 (.012) 0.84 (.014)
e4 0.87 (.015) 0.92 (.008) 0.93 (.008) 0.90 (.011) 0.91 (.010) 0.90 (.012)
e5 0.85 (.017) 0.91 (.009) 0.92 (.008) 0.89 (.012) 0.89 (.011) 0.88 (.012)
Cognitive
processes
a1 0.60 (.030) 0.61 (.035) 0.61 (.033) 0.67 (.031) 0.70 (.035) 0.70 (.032)
a2 0.72 (.028) 0.72 (.031) 0.73 (.030) 0.78 (.022) 0.80 (.024) 0.80 (.022)
a3 0.68 (.028) 0.69 (.033) 0.70 (.031) 0.75 (.026) 0.77 (.029) 0.77 (.026)
a4 0.65 (.032) 0.66 (.035) 0.66 (.033) 0.72 (.028) 0.74 (.032) 0.74 (.030)
a5 0.69 (.028) 0.70 (.031) 0.70 (.029) 0.76 (.025) 0.78 (.027) 0.78 (.025)
a6 0.67 (.032) 0.68 (.034) 0.68 (.032) 0.74 (.025) 0.76 (.026) 0.76 (.025)
Somatic
anxiety
a7 0.69 (.030) 0.80 (.020) 0.79 (.020) 0.75 (.025) 0.81 (.018) 0.78 (.023)
a8 0.69 (.031) 0.80 (.020) 0.79 (.022) 0.75 (.024) 0.81 (.018) 0.78 (.023)
a9 0.59 (.037) 0.72 (.028) 0.71 (.032) 0.66 (.034) 0.73 (.027) 0.70 (.034)
a10 0.68 (.029) 0.79 (.021) 0.78 (.023) 0.74 (.028) 0.80 (.020) 0.77 (.025)
a11 0.67 (.031) 0.78 (.023) 0.77 (.026) 0.73 (.031) 0.79 (.022) 0.76 (.027)
a12 0.36 (.030) 0.48 (.030) 0.47 (.031) 0.42 (.029) 0.49 (.027) 0.46 (.029)
Worry
a13 0.79 (.020) 0.82 (.017) 0.83 (.016) 0.82 (.016) 0.83 (.015) 0.83 (.016)
a14 0.79 (.019) 0.82 (.017) 0.84 (.015) 0.83 (.018) 0.84 (.017) 0.83 (.019)
a15 0.65 (.027) 0.69 (.027) 0.71 (.024) 0.70 (.028) 0.71 (.027) 0.70 (.028)
a16 0.85 (.016) 0.88 (.013) 0.89 (.012) 0.88 (.012) 0.89 (.011) 0.88 (.012)
a17 0.79 (.021) 0.81 (.018) 0.83 (.016) 0.82 (.017) 0.83 (.015) 0.83 (.017)
a18 0.80 (.017) 0.83 (.016) 0.85 (.015) 0.84 (.015) 0.85 (.015) 0.84 (.017)
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Table 3. Mean differences of study variables among PE in general and fitness testing classes.
Grade 5
T0* T1** T2*** T1 vs. T0 T2 vs. T0 T1 vs. T2
M (SD) M (SD) M (SD) p (z-test) Cohen d (95% CI) p (z-test) Cohen d (95% CI) p (z-test) Cohen d (95% CI)
Enjoyment 4.136 (0.897) 3.369 (1.205) 3.382 (1.259) .000 −0.856 (−1.008, −0.705) .000 −0.841 (−0.997, −0.685) .749 −0.015 (−0.094, 0.063)
Cognitive processes 1.591 (0.570) 1.444 (0.583) 1.448 (0.588) .000 −0.258 (−0.360, −0.156 .000 −0.250 (−0.357, −0.143) .890 −0.008 (−0.099, 0.084)
Somatic anxiety 2.224 (0.780) 2.743 (1.084) 2.547 (1.057) .000 0.666 (0.512, 0.820) .000 0.414 (0.277, 0.552) .000 0.252 (0.136, 0.368)
Worry 2.117 (0.922) 2.139 (1.021) 2.146 (1.097) .621 0.024 (−0.056, 0.104) .538 0.032 (−0.054, 0.118) .857 −0.008 (−0.083, 0.067)
Grade 8
Enjoyment 3.519 (1.052) 2.485 (1.062) 2.574 (1.000) .000 −0.983 (−1.124, −0.841) .000 −0.898 (−1.035, −0.761) .105 0.085 (−0.001, 0.170)
Cognitive processes 1.808 (0.686) 1.681 (0.731) 1.766 (0.744) .012 −0.184 (−0.305, −0.064) .393 −0.060 (−0.176, 0.055) .054 −0.124 (−0.231, −0.017)
Somatic anxiety 2.430 (0.932) 2.957 (1.118) 2.618 (1.024) .000 0.565 (0.420, 0.710) .004 0.201 (0.080, 0.322) .000 0.364 (0.236, 0.492)
Worry 2.344 (1.051) 2.466 (1.097) 2.432 (1.062) .045 0.116 (0.020, 0.213) .146 0.084 (−0.012, 0.180) .538 0.033 (−0.054, 0.119)
*T0 = contextual PE.
**T1 = fitness testing class 1 (20 meters shuttle run test, mobility).























and Williams 2008; Ommundsen and Kvalø 2007). Although there is a lack of intervention studies
investigating specifically fitness testing situations it is likely that enjoyment during testing classes can
be promoted through implementing similar strategies to those used in general PE. It should also be
noted that fitness testing classes might inherently contain undesirable social or behavioral factors
such as peer comparison, norm-referencing or diminished opportunities for autonomous behavior
that undermine feelings of enjoyment.
Interestingly, there were no differences in enjoyment levels between the two fitness testing classes
although the classes consisted of different types of tests. The first fitness testing class included a 20
meters shuttle run test which can be perceived as strenuous and unpleasant because it requires work-
ing near maximal aerobic capacity (Silverman, Keating, and Phillips 2008). In contrast, the second
fitness testing class included more skill-related measures and muscular strength measures. For
example, the throwing-catching combination (Jaakkola et al. 2012) where one repeatedly throws a
tennis ball to the wall and catches it after a bounce could easily be perceived as a fun activity that
students might want to do during recess or free time. Yet, despite the content of the testing classes
clearly differing, perceived enjoyment remained relatively stable between different test situations for
both Grade 5 and Grade 8 students. This pattern might exist because the two fitness testing lessons
share similar elements related to pedagogical aspects such as teachers’ teaching style and chosen
didactic approach. For example, it is likely that teachers used same kind of teaching style techniques
while giving instructions or feedback during both fitness testing classes which is indicative of the
style of teaching rather than the content of the fitness testing as being more influential in mediating
the students’ experiences of enjoyment.
Results indicated that Grade 5 students had higher enjoyment ratings than Grade 8 students at all
three time points. This reflects previous studies that have revealed declining trends on individual
level in students’ general PE enjoyment (Yli-Piipari et al. 2012; Barkoukis, Ntoumanis, and Thøger-
sen-Ntoumani 2010). For example, Barkoukis, Ntoumanis, and Thøgersen-Ntoumani (2010)
reported the enjoyment levels of 12-year-old Greek students declined across a 3-year period. During
this age period, students go through several biological, social and psychological changes that might
negatively affect their self-confidence, and therefore, reduce their feelings of enjoyment. In addition,
it might be that the associated learning goals of fitness testing are not clear or adequately suited for
the needs of older students which might cause deflated feelings of enjoyment.
Anxiety in fitness testing situations and generally in PE
For both Grade 5 and 8 students, levels of cognitive processes were lower in fitness testing classes
than in general PE. In other words, cognitive processes were not stimulated to the same extent in
fitness testing situations as in general PE classes. As cognitive processes dimension refers to symp-
toms related to information processing and cognitive reactions during the activity (Barkoukis, Tsor-
batzoudis, and Grouios 2008; Barkoukis et al. 2005; Schwarzer 1986), it might be that these reactions
Table 4. Mean differences of study variables between Grade 5 and Grade 8 students.
T0* (Grade 5 vs. Grade 8) T1** (Grade 5 vs. Grade 8) T2*** (Grade 5 vs. Grade 8)
p (z-
test) Cohen d (95% CI)
p (z-
test) Cohen d (95% CI)
p (z-
test) Cohen d (95% CI)
Enjoyment 0.000 0.632 (0.486, 0.777) 0.000 0.904 (0.730, 1.077) 0.000 0.827 (0.651, 1.003)
Cognitive
processes
0.000 −0.344 (−0.491, −0.198) 0.000 −0.377 (−0.536, −0.218) 0.000 −0.505 (−0.673, −0.336)
Somatic
anxiety
0.007 −0.240 (−0.386, −0.095) 0.030 −0.249 (−0.436, −0.061) 0.466 −0.082 (−0.268, 0.103)
Worry 0.006 −0.230 (−0.369, −0.091) 0.000 −0.332 (−0.481, −0.182) 0.003 −0.289 (−0.448, −0.131)
*T0 = contextual PE.
**T1 = fitness testing class 1 (20 meters shuttle run test, flexibility).
***T2 = fitness testing class 2 (curl-ups, push-ups, catching-throwing combination, 5-leaps).
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are typically present during general PE classes rather than in fitness testing classes where the activi-
ties performed are very precise. Additionally, lower levels of the cognitive processes dimension might
be an outcome of the more structured and teacher-oriented approach during fitness testing lessons
where students have less opportunities to make choices or to be creative. Furthermore, the lack of
difference in cognitive processes between the two fitness testing classes may also be due to the highly
structured and teacher-oriented lessons. Analysis of the age group differences revealed that Grade 8
students experienced higher levels in the cognitive processes dimension both in general PE and in
fitness testing classes than Grade 5 students. This may be due to Grade 8 students’ maturation
level being mediated by their biological, social and cognitive development during the early adoles-
cence years. At this phase of puberty, adolescents tend to have stronger feelings related to self-con-
scious emotions such as anxiety (Wigfield, Lutz, and Wagner 2005; Eccles and Roeser 2011).
Somatic anxiety, in contrast to cognitive processes, was higher in both fitness testing classes than
in general PE for Grade 5 and 8 students. This was not entirely surprising, as the fitness testing situ-
ations and physical tests encourage students to perform near their maximal physical capacity. Also,
as somatic anxiety has been shown to have a curvilinear relationship with performance (i.e. moderate
levels lead to optimum performance) (Craft et al. 2003), it is logical that elevated levels of somatic
anxiety occurred in the performance-related fitness testing situation rather than in general PE. More-
over, as somatic anxiety captures phenomena like ‘shortness of breath’, ‘discomfort while breathing’,
‘feeling dizzy’ and ‘feeling as if something is choking one’ (Barkoukis et al. 2005), it is reasonable to
see higher somatic anxiety in the first fitness testing class which included 20mSRT than in the second
testing class which included skill and strength related tests. While interpreting these results, it should
be noted that somatic anxiety symptoms are linked to body’s normal reactions to physical exertion.
In general PE, Grade 5 students’ somatic anxiety levels were lower when compared to Grade 8
students. This may be due in part to the elementary school PE curriculum, which places no emphasis
on the physical intensity levels of the students and is generally more play-oriented than secondary
school PE curriculum (Finnish National Board of Education 2014). Conversely, physical demands in
Grade 8 PE curriculum are typically higher which could lead to more pronounced somatic anxiety
levels compared to Grade 5 students. Another reason for lower somatic anxiety in Grade 5 could be
that in Finland, Grades 1–6 are predominantly taught by generalist classroom teachers with only
basic qualifications in PE whereas Grades 7–9 are taught by specialist PE teachers. Therefore, specific
teaching qualifications in PE might lead to more active and demanding lessons (Telford et al. 2013),
and as a consequence, promote an increase in the occurrence of somatic symptoms such as feeling
dizziness or sense of pressure in the chest. As previously mentioned, somatic anxiety symptoms are
related to body’s normal reactions to physical exertion. Therefore, elevated levels of somatic anxiety
are not necessarily negative if they occur during physically demanding activity. Also, other aspects of
anxiety should be simultaneously considered to more comprehensively understand one’s
experiences.
Levels of worry among Grade 5 and Grade 8 students were approximately the same in general PE
and during fitness classes, except for the slightly higher value for Grade 8 students in the first testing
class. Overall, and contrary to previous findings (e.g. Hopple and Graham 1995; Luke and Sinclair
1991), the pattern of worry level indicates that students do not necessarily have inflated negative
expectations of the fitness testing activities or that their fear of getting low results or performing
poorly (Barkoukis 2007) is not increased. Earlier studies have shown that worry is a negative predic-
tor of performance in physical activity contexts, such as sport and school PE (Barkoukis et al. 2005;
Woodman and Hardy 2003). In considering this pattern, it could be seen as a positive outcome that
fitness testing provokes no more worry than general PE. Additionally, levels of worry did not differ
between the two fitness testing classes in either of the grade-level groups indicating that different test
batteries did not seem to provoke increased achievement pressures.
Grade 5 students perceived lower levels of worry both in general PE and in fitness testing situ-
ations compared to Grade 8 students. Again, this might be an age-related issue as Grade 8 students
are at, or are getting towards, puberty which could amplify their anxiety levels during physical
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activity, especially when undertaken with peers. Another explanation for Grade 8 students’ higher
level of worry could stem from the PE assessment or numeric grading which is usually introduced
to Finnish students from Grade 7 onwards (Finnish National Board of Education 2014). However, it
should be noted that the current PE curriculum in Finland – that includes the new national fitness
monitoring system – clearly forbids using fitness test results as a basis for grading in PE (Salin and
Huhtiniemi 2018).
Measurement invariance
Results indicated that enjoyment and all three anxiety subscales possessed full factorial invariance
between different settings and across age groups. It should be acknowledged that full measurement
invariance is rarely achieved in most empirical studies (Van De Schoot et al. 2015). This demon-
strates that Grade 5 and Grade 8 students perceived the enjoyment and anxiety scales in a similar
way when answering questions concerning PE in general (contextual) and answering questions
after fitness testing classes (situational). In general, these findings indicate that comparisons between
the study variables in different settings and age groups are plausible. However, caution is still war-
ranted especially from a cross-cultural perspective as, for example, instrument adaptation and trans-
lation process or social desirability can cause variation in how respondents perceive the questions
(Davidov et al. 2014).
Study limitations and future research
The current study has several limitations that need to be considered while interpreting the results.
First, the study sample was not randomly selected which limits the representativeness of the results.
Second, as students were asked to complete the three questionnaires in a relatively short timeframe, a
fatigue or question-order effect (Pustejovsky and Spillane 2009) could influence their responses. Yet,
the invariance analysis showed that students perceived the scales in a similar way at each time point.
Third, although the study protocol was carefully presented to the teachers, there is no way of know-
ing how well they followed the written instructions as there were no observations or recordings of the
classes available. By adding an objective measure, such as video or voice recording to assess teachers’
actions during the classes would therefore increase the reliability of the study. However, adding an
external person or device to the situation might significantly affect students’ behavior, physical per-
formance and cognitive perceptions.
In the future, it would be interesting to see intervention studies aiming to change students’ affec-
tive experiences during fitness testing classes, and to test whether changes at the situational level have
an effect at the contextual level, or vice versa. These bottom-up or top-down effects have been pre-
viously studied in sport contexts targeting motivational constructs (e.g. Kowal and Fortier 2000) but
not in the physical education fitness testing context. It would also be interesting to study whether
different subgroups of students (e.g. based on gender, ethnicity or special needs) perceive enjoyment
and anxiety differently during fitness testing lessons. Additionally, as previous research has shown
that PE may affect PA participation during leisure time (Hagger et al. 2003), it would be valuable
to investigate how enjoyment and anxiety in school fitness testing classes impact students’ willing-
ness for fitness development and physical activity outside school.
Conclusions and practical implications
The findings of this study indicate that students’ perceptions of enjoyment and anxiety towards
fitness testing classes differ from their perceptions towards PE in general. More specifically, Grade
5 and Grade 8 students’ perceptions of enjoyment were lower in fitness testing classes compared
to PE in general. Additionally, students perceived lower levels of cognitive anxiety and higher levels
of somatic anxiety in fitness testing classes than in general PE. Levels of worry among Grade 5 and
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Grade 8 students were approximately at the same level in general PE and during fitness testing
classes, except for the slightly higher value for Grade 8 students in the first testing class. Practitioners
can make use of the results while planning and conducting fitness testing sessions for different aged
children. Although the reasons underpinning affective experiences during fitness testing were not
investigated in this study, previous intervention studies have shown that PE enjoyment is positively
associated with higher perceptions of mastery climate and basic psychological needs of autonomy,
competence and relatedness (Cox, Smith, and Williams 2008; Ommundsen and Kvalø 2007). Pre-
vious research has also shown that mastery climate is associated with lower levels of anxiety in
PE (Papaioannou and Kouli 1999; Cecchini et al. 2001) and that state anxiety is negatively linked
to enjoyment in the PE context (Yli-Piipari et al. 2009). Therefore, adopting strategies that promote
mastery climate and need fulfillment are recommended to increase enjoyment and reduce anxiety in
PE and also in fitness testing classes.
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